Specifications table SubjectBiologySpecific subject areaReproductive biologyType of dataTableFigureHow data were acquiredSequencing of RNA from rat granulosa cellsData formatRaw (FASTQ) and analysed (Excel tables)Parameters for data collectionRNA sequencing was performed on granulosa cells collected from the ovaries of gonadotropin treated wildtype and *Esr2*-null mutant rats.Description of data collectionFour-week-old wildtype and *Esr2*-null Holtzman rats were treated with 30IU of PMSG. Forty-eight hours after PMSG administration, rats were injected with 30IU of hCG. Granulosa cells were collected from the rat ovaries before and after gonadotropin treatment, RNAs were purified and analysed by mRNA-sequencing. Gonadotropin-induced genes and the differentially expressed genes in *Esr2*-null granulosa cells were identified by analyses of the transcriptome data using CLC Genomics Workbench.Data source locationUniversity of Kansas Medical Center, Kansas City, KS 66160, USAData accessibilityRepository name: SRAData identification number: PRJNA551764 and PRJNA551766Direct URL to data: <https://www.ncbi.nlm.nih.gov/sra/> PRJNA551764 and <https://www.ncbi.nlm.nih.gov/sra/> PRJNA551766

Value of the data {#sec0001a}
=================

•These datasets provide the transcriptome analyses of rat granulosa cells during gonadotropin induced follicle maturation.•These datasets also represent the differentially expressed gonadotropin-induced genes in *Esr2*-null rat granulosa cells.•These data can be used to identify the ESR2-regulated genes in granulosa cells that are involved in follicle maturation and ovulation.•These data will help understand the molecular mechanisms involved in gonadotropin- induced changes in the granulosa cell transcriptome, and the role of ESR2-signaling during gonadotropin induced ovarian follicle maturation.•These data are useful to the researchers who study the biology of folliculogenesis.

1. Data {#sec0001}
=======

Transcriptome data were generated by RNA-sequencing of wildtype and *Esr2*-null granulosa cells during different stages of follicle development. The raw data are deposited to NCBI SRA under PRJNA551764 and PRJNA551766 and the analyzed data are presented in this article in Excel format. Analysed data are presented in the following tables:

Supplementary Table 1. Differentially expressed genes in wildtype rat granulosa cells after PMSG treatment.

Transcriptome analyses of PMSG-induced changes in gene expression in rat granulosa cells compared to basal levels before gonadotropin treatment. Of the 1720 differentially expressed genes, 591 were ≥ 2 fold upregulated, whereas the 1129 were ≤ 2 fold downregulated.

Supplementary Table 2. Differentially expressed genes in wildtype rat granulosa cells after hCG treatment.

Transcriptome analyses of hCG-induced changes in gene expression in rat granulosa cells compared to basal levels before gonadotropin treatment. Of the 2804 differentially expressed genes, 1269 were ≥ 2 fold upregulated, whereas the 1535 were ≤ 2 fold downregulated.

Supplementary Table 3. Differentially expressed genes in wildtype rat granulosa cells after hCG treatment following PMSG administration.

Transcriptome analyses of hCG-induced changes in gene expression in rat granulosa cells compared to the levels after PMSG treatment. Of the 3021 differentially expressed genes, 1520 were ≥ 2 fold upregulated, whereas the 1501 were ≤ 2 fold downregulated.

Supplementary Table 4. Differentially expressed genes in *Esr2*-null granulosa cells before gonadotropin treatment.

Transcriptome data of *Esr2*-null granulosa cells were compared to that of wildtype granulosa cells isolated from four-week-old rats before gonadotropin treatment. Of the 635 differentially expressed genes, 278 were ≥ 2 fold upregulated, whereas the 357 were ≤ 2 fold downregulated.

Supplementary Table 5. Differentially expressed genes in *Esr2*-null granulosa cells 48 h after PMSG treatment.

Transcriptome data of *Esr2*-null granulosa cells were compared to that of wildtype granulosa cells isolated from four-week-old rats 48 h after PMSG administration. Of the 1157 differentially expressed genes, 708 were ≥ 2 fold upregulated, whereas 449 were ≤ 2 fold downregulated.

Supplementary Table 6. Differentially expressed genes in *Esr2*-null granulosa cells 4 h after hCG treatment.

Transcriptome data of *Esr2*-null granulosa cells were compared to that of wildtype granulosa cells isolated from four-week-old rats 4 h after hCG treatment following 48 h of PMSG administration. Of the 1369 Differentially expressed genes, 865 were ≥ 2 fold upregulated, whereas rest 504 were ≤ 2 fold downregulated.

2. Experimental design, materials and methods {#sec0002}
=============================================

2.1. Experimental animals {#sec0003}
-------------------------

Four-week-old wildtype and age matched *Esr2*-null female Holtzman Sprague-Dawley (HSD) rats were used to generate these datasets. All procedures were performed in accordance with the protocols by University of Kansas Medical Center Animal Care and Use Committee.

2.2. Gonadotropin treatment {#sec0004}
---------------------------

Synchronized follicular growth was initiated by administration of exogenous gonadotropins to four-week-old wildtype and *Esr2*-null female rats \[[@bib0001],[@bib0003],[@bib0004]\]. Initially, 30 IU of pregnant mare\'s serum gonadotropin (PMSG, Lee Bioscience, MO) was injected intraperitoneally. 48 h after the PMSG administration, 30 IU of human chorionic gonadotropin (hCG, Lee Bioscience, MO) was injected to the rats ([Fig. 1](#fig0001){ref-type="fig"}).Fig. 1*Schematic presentation of the experimental design*. (A) Four-week-old wildtype or *Esr2*-null female rats were injected intraperitoneally with 30IU of PMSG, and 48 h after the PMSG injection, with 30IU of hCG. (B) Rats were sacrificed at the indicated time points before and after PMSG or hCG injections (**A**), and the ovaries were collected for granulosa cell isolation. Granulosa cells were released from the ovarian follicles by needle puncture, filtered with a strainer and pelleted out by centrifugation. Then, total RNA was purified from the granulosa cells and used for mRNA sequencing.Fig. 1

2.3. Sample collection and processing {#sec0005}
-------------------------------------

*Esr2*-null and age-matched wildtype female rats were sacrificed, and ovaries were collected prior to gonadotropin administration (Basal group), 48 h after PMSG injection (PMSG group), and 4 h after hCG injection to PMSG-treated rats (hCG 4 h group) ([Fig. 1](#fig0001){ref-type="fig"}A). Granulosa cells were collected from the ovaries by needle puncture under microscopic examination followed by filtration with a 40 µM cell strainer ([Fig. 1](#fig0001){ref-type="fig"}B) \[[@bib0001],[@bib0003]\]. Total RNA was extracted from the granulosa cells using TRI Reagent (Sigma-Aldrich, St. Louis, MO) following the manufacturers instruction. RNA quality was assessed by a Bioanalyzer and samples with a RIN value over 9 were selected for mRNA-seq library preparation. Approximately 500 ng of total RNA was used for the RNA-seq library preparation using a TruSeq Standard mRNA kit (Illumina, San Diego, CA) following the manufacturer\'s instruction [@bib0002]. The cDNA libraries were initially evaluated for quality and then sequenced on an Illumina HiSeq X sequencer (Novogene Corporation, Sacramento, CA).

2.4. RNA-seq data analyses {#sec0006}
--------------------------

RNA sequencing data were demultiplexed, trimmed, aligned and analyzed using CLC Genomics Workbench 12.2 (Qiagen Bioinformatics, Germantown, MD). Trimming was performed to remove low quality reads and good quality reads were aligned with *Rattus norvegicus* genome (Rnor_6.0) using default parameters (a) maximum number of allowable mismatches was 2 (b) minimum length and similarity fraction was set at 0.8; and (c) minimum number of hits per read was 10. Expression values were measured in TPM (transcripts per million). The threshold *p*-value was determined according to the false discovery rate (FDR). Differentially expressed genes were determined if the absolute fold change in expression was 2 with an FDR *p*-value of ≤ 0.05.

2.5. Statistical analysis {#sec0007}
-------------------------

Each RNA-seq library was prepared using pooled RNA samples form three individual wildtype or *Esr2*-null rats. Each group of RNA sequencing consisted of three libraries. Differentially expressed genes were identified by CLC Genomics Workbench as described previously [@bib0002].

Appendix. Supplementary materials {#sec0009}
=================================
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